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(54) Device For Heat Exchange 

(57) 

The invention pertains to a flow channel, 
which is provided with built in accessories 
and which, especially in the case of highly 
viscous fluids, substantially improves the 
exchange of heat and allows the construction 
of a smaller apparatus. The device according 
to the invention for the exchange of heat in a 
flow channel for flowing media has, 
according to Figure 1, at least one mixing 
insert (1,2,3,4) with one integrated pipe 
bundle (15). The mixing inserts (1,2,3,4) have 
4 web plates (7,8) reaching through while 
intersecting and 8 shortened intersecting web 
plates (9,10,11,12). The ratio between the 
maximum web width (x) and the pipe 



diameter (Di) is 0.25, and the ratio between 
the length (L) of a mixing element and the 
pipe diameter (Di) is 0.8 to 1.2, and the angle 
of the web plates with reference to the pipe 
axis is 42° to 48°. Additionally, the ratio 
between the distance (y) in each mixing insert 
(1,2,3,4) and the pipe diameter (Di) has a 
value of 0.2 to 0.4. The mixing inserts 
(1,2,3,4) are arranged in the flow channel in 
series, the elements that are adjacent to each 
other being rotationally transposed against 
each other by an angle of 90° with reference 
to the pipe axis. The mixing inserts possess 
ellipses, into which at least one pipe (5,6) is 



pushed in the form of a pipe bundle (15) and 
attached to the mixing insert. 



Figure 1 



Description 

[0001] The invention pertains to a flow 
channel which is provided with built in 
accessories and which, especially in the case 
of highly viscous fluids, substantially 
improves the exchange and allows the 
construction of a compact heat exchanger. 
Such devices are, for instance, known from 
Letters Patent DE 28 08 854 C3. This device 
mixes primarily the material stream and is 
called "static mixer" in habitual linguistic 
usage. The redirection of the material streams 
causes an improvement of the heat transfer at 
the pipe wall. But the dual jacket design 
becomes very long, and the pressure loss 
correspondingly high. Increasingly, static 
mixers are also used in pipe bundle heat 
exchangers, wherein the highly viscous fluid 
flows through the many small pipes in each 
case. As a result of the plurality of the pipes, 
it is, however, not possible to provide any 
safe information regarding the dwell time 
spectrum. 

[0002] The object of the invention is 
designing a channel with built in accessories 
in such a way that the highly viscous material 
stream flows in the jacket space of a specially 
arranged pipe bundle and that, in the pipe 
bundle, static mixers are placed, which assure 
continuous surface renewal at the pipe bundle 
and at the pipe wall. 

[0003] The specified objective is 
accomplished in accordance with the 
invention by the characterizing features of the 
claims. 

[004] In the Claims, the exemplary 
embodiment is explained in greater detail, 
based on the drawings, showing in 

Fig. 1 a three-dimensional presentation of 
four mixing elements with pipe 
bundles. 

[0005] The device according to the invention 
for the exchange of heat in a flow channel for 



flowing media has, according to Figure 1, at 
least one mixing insert (1,2,3,4) with one 
integrated pipe bundle (15). The mixing 
inserts (1,2,3,4) have 4 web plates (7,8) 
reaching through while intersecting and 8 
shortened intersecting web plates 
(9,10,11,12). The ratio between the 
maximum web width (x) and the pipe 
diameter (Di) is 0.25, and the ratio between 
the length (L) of a mixing element and the 
pipe diameter (Di) is 0.8 to 1.2, and the angle 
of the web plates with reference to the pipe 
axis is 42° to 48°. Additionally, the ratio 
between the perpendicular distance (y) in 
each mixing insert (1,2,3,4) and the pipe 
diameter (Di) has a value of 0.2 to 0.4. The 
mixing inserts (1,2,3,4) are arranged in the 
flow channel in series, the elements that are 
adjacent to each other being rotationally 
transposed against each other by an angle of 
90° with reference to the pipe axis. The 
mixing inserts possess ellipses, into which at 
least one pipe (5,6) is pushed in the form of a 
pipe bundle (15) and attached to the mixing 
insert. 

Claims 

1. Device for the exchange of heat according 
to Fig. 1, characterized in that, in a flow 
channel, at least one mixing insert 
(1,2,3,4) has at least 4 web plates (7,8) 
reaching through while intersecting, and 8 
shortened intersecting web plates 
(9,10,11,12), and that the ratio between 
the maximum web width (x), and the pipe 
diameter (Di) is 0.25, and that the ratio 
between the length (L) and the pipe 
diameter (Di) is 0.8 to 1.2, and that the 
angle of the web plates with reference to 
the pipe axis is 42° to 48°, and that the 
ratio between the perpendicular web 
distance (y), and the pipe diameter (Di) 
has a value of 0.2 to 0.4, and that the 
mixing inserts possess ellipses, into which 
at least one pipe (5,6) is pushed in the 



form of a pipe bundle and attached to the 
mixing insert. 

2. Device for the exchange of heat in 
accordance with Claim 1, characterized 
in that the mixing inserts (1,2,3,4) are 
arranged in the flow channel in series, the 
mixing inserts (1,2,3,4) that are adjacent 
to each other being rotationally transposed 
against each other by an angle of 90° with 
reference to the pipe axis. 

3. Device for the exchange of heat according 
to Claim 1, characterized in that the 
mixing inserts (1,2,3,4) are arranged in 
the flow channel in series with pipe 
distances of a maximum of three times the 
length (L), the mixing inserts (1,2,3,4) 
after the empty pipe distance being 
rotationally transposed against each other 
by an angle of 90°. 

4. Device for the exchange of heat according 
to Claim 1, characterized in that the 
mixing inserts (1,2,3,4) have a maximum 
of 8 web plates (7,8) reaching through 
while intersecting and a maximum of 16 
shortened intersecting web plates 
(9,10,11,12). The ratios between the 
perpendicular web width (x) and the pipe 
diameter (Di) are appropriately adapted. 

5. Device for the exchange of heat according 
to Claim 1, characterized in that the 
pipes of the pipe bundle (15) can be freely 
positioned. 

6. Device for the exchange of heat 
according to Claim 1. characterized 
in that the mixing units are soldered 
to the pipe bundle. 



Figur 1 
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